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Panoramic Camera Settings: Canora Noe JSF Comtra No. 55 
Panoramic Opties Slit Width 0.200 in. _ 9.200 in, 
Penoramic Optics Filter Tyre WRATTE«! 2/ WIKATTEM) 2] 
4 yy 
norizon Cptics Exo, Time fo) sec. 50 SOC. 
Sv Pey F 6.8 F 8.0 
noricon Cpticss Aversur TA KeuPp F 8.0 F 6.8 
Norizon Optics Filter Tne WRATFEW 25 4) GATTES) 25 


tellar Incex Camera Settings 


ba ale | a Ch atta ~- < “s 
Stellcs Zntsy oe tase?Y coe Ss 
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Stelle> Tnisx ellar index 


=xposure Tine Z.0 SE. \ {500 SEC, 2.0 SEc. (S00 Sec, 
Aperture Setting F [8 F4.5 F8 FYu.s 
ilter Tyne NoNE wRATew 2) NoN& WATE Z} 
2stio: One Stellar Index Fraze Per / Master Camera Trimes. 
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Pancramic Cameras: | Cazora No. (5 Y Caners No. 155 
Type 7.I-40 15-40 
$=. 


Splices | 4 | 4 


Frul. Data 59-2-4-32-S5- -yY-S-4 





Staller Intex Carer2s: 
Stellar Tadex A Stellar Index B 


Stellzir andex stellar andex 


Tyre | 3F-34 77-33 33-34 73-33 
Emil. Data L-3-6°Y 28-1-3-4 | 7-3-6-4 28-/-3-Y4 
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LENS DATA SMCURY:. Master mittens -4: 
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Lens Serial No, L29 ZY 3S 
Slit Width 2. g 2a inch 
Filter T3re WRATTEN 2/ 


“quivalent Operational Fecal Length G09.602 ™ 








Resolution: 
Static: 
Lines /i4 Film Tyve Target Contrast 
Sench Test 5 3 So-132 HiGk 
157 $O-132 Low 
Dynamics 
ttle | /b 3 32-132 _Wiagg 
itek ~ so] 2O-/32 Low 
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$0-/32 las MAE 
AP 102.5 SO-)/32 Low 


Other | — 
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wanle|ecD sumnly 


Lens Serial No. EIA O/ 10 F/ZZ9C0 


Cv “: S 
Excosure Time Yoo - Sas. L022 Sec. 


Filter Type WKATIEAS 25° KATE ES 
Aperture £822 FG.K 
Operational Focal Length : SS.0 p10 f 304 S5.03'°7" 





Radial Distortion: 











10° eff Axis OOF x5 —,00/ °2: 
ee 
20° off Axis OO] rs —, COS i2 
wlG2 
Tanzentiel Distortion »006 °s: NAS 
(7 5¢ inum Vector ) ‘<r co 
Resolution: 
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Fu, % Lines fit: Ave. NA. Lines/IT Avg. 









a ¢ 
~sngential 


Resolution 
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1. Distsrtion and resolution are rezd at equivalent operational 
F5ya57 7 
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2. Resolution ir lines per mn on SO-/32 filn and | aS) H contrast 


target. 
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VEHICLE NO. {@O0%S 
MISSION NO. } 203 
CAMERA NOS. IS¢4 -~{S5 
LENS DATA SUMARY: Slave Camera to. 1/55 
Lens Serial No. (322435 
Slit Width QO. 20O ___ Inch 
Filter Type L/ eA Bae He ye | — 
Equivalent Operational Focal Lengtn £Q9, fo | ] M4 
Resolution: 
Static: 


Lines/>™ riim Tyvve Target Contrast 


Bench Test ZOO So 132 H/QGH 








1S) $0132 Low 
Dynamic: 

Teel 14Y 20-132 H 1G ted 
Itek 437 SO-/32% Low 
AP JIA S SQ-132 HIGH 
AP L120 $o0-/32 Low/ 
Other Se es 

NOTE: Itek Post Vibration Resolution of 14 ei lines/MM Reported In 

Message No. dated J AUS 64, 





Distortion - Positive (Pincushion) 
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VEHICLE NO. {20% 3 
MISSION NO. /QOQQ 
CAMERA Nos. | 54 —/55 | 
LENS DATA SUMMARY: (Horizon Cameras for SLAVE Camera No. /5 6 ) 
Take=!"p Supply 
Lens Serial No. BI3BS5/9 613 S/7 
Exposure Time . Vi00 Sec. Y 700 Sec. 
Filter Type Ww RATEAL ZS WI RATTEM 25 
Aperture EF 6.8 F 8.0 
Operational Focal Length Ss oY. fl | rM 5: Y. 9 ? MM 
Radial Distortion: 
10° off Axis 2 OO? ony -0O} Mm 
20° off Axis ,O0O2 09) o2mM 
Tangetial Distortion L002 ui 9028 om 


(Maximum Vector) 


Resolution: 


Angle off 
esotstim [7d] M4| of e9|e3] es|4e] [nd no] ze] ealselryler 
ecnuton | 145] 1co]e2jea] 4]39] [rvelieslas|ea|ed|sa|47 


54.6 Lines/MM Avg. 74.4 Lines/MM Avg. 
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1. vDistortion and resolution are read at equivalent operational focal 
length. 





2. Resulution in lines per MM on DO-/3Z fim ana H!IGH contrast 
target. 
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DSPINTTICH OF PAPCRUES: C2 k OAT SALIH IIC! 


Measurements arr mace with reonect tc sage imator tarzets fixed with respect. 
to the mechanical interface briectn the tctal sayload assecbly; and the orbital 


vehicle. 


Tro sets of three tarcvets each, arr alimed to te coplanar within +5" of are 
sO Dositioned to form an anzle of =17.65° 5" to the mechanical interface 
for master camera calioritions and an ancle cf 415,00°+5" to the mechanical 


interface for slave camera calicretzicns. 
2.1 One target, Tarcet 1 cf each sat is imated on the Terrain format. 


2.2 The second ard third tarc-ts cf conch set are at ansles of 75.00° 
+5" from tarzet one and are imaned cn the horizon fernats. 


The indicated center of format fer the manoramic cameras is siven by the 
intersection of a line tircush the centar of miss of the central shrir are 
marker dratm normal to the eéze of for-u1% cerntaining the shrinxage mar‘er 
and a line varallel to the cane edze Leested at a nesition half-way between 
the format edzes. 


The indicated srineival scints cit 
secticn of lines joining osvcsite fiducials. 


of Tarcet 1 fron the indicated center of fermat 
a a> anh 


-~-+ ”~ 
Srrach: 3. 


Xs, Ys and ty Yt are the crisets of Tarctets 2 and 3 from the indicated 
princival voirts cf the supnly ind ta'te-un hor‘zen cameras resnectively. 


The inticate?d fli7 


rip te See ion is the “~irection of vehicle travel durirg orbit, 
The fomrard edze of 
a 


ro = 

fermat is the edze cnnosite the shrinxaee markers fcr thre 
+ s@ ecntaining the snrinkare markers fcr te slave 
csrerTa. 


Dimensions A, 2 and 2 are te soacinzs cf tre shrinkare markers and cimensions 

D and © are the soacings cf the VY Axis fid-cials, Techniques for sxaet measures 
ment of these dinernriens h-ve not teen cevelonped. ‘the figures victed are 
measurements made cn hand vrocerseé filn withent control of shrinkacre. 


ane format dincnsions are measured to the best estimate of format edre. 


“easurement of the anzle between the indicated axis of the nanoramic cameras 
are +e line of intersecticr of the clane defined in Paragraph 2 on the format 
is obtained frem the offset cinensiene Imex and Dry of Tarzet 1 for each camera. 


Measurement of the angle between the indicated axis of the horizon ec-meras and 
the line of intersection of the nlane defined in Pararranh 2 on the format is 
mace by measurine the scan direction cffset of the targets defined in Paragraph 
202 at a fixed distance from the target center in the Y direction. Disiensicns 
tx, -Dty, Dsx and Dey are the offsets of these measurements. - 
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MISSION NO. 


CAMERA NOS, gq? Es 
LENS DATA SUMMARY STELLAR INDEX aA D56 [Ss 4 [sys 





Stellar Index 

Lens Serial No. LO781 8/327) 

Reseau Serial No. 56 SF 

Filter Type | MoE WRATTEN/ Z! 

Aperture E L. 8 EF. 5. 

Exposure Time £2 Sec. YE OD Sec. 

Operational Focal Length A 14 AS 4, MM 
e Equivalent Focal Length MA. 1 ALA ™M 

Resolution: 










ae (alee 
Resolution ae 
pki uence L/Mt 
peel 11 | PaCS 


Note: Index Resolution of Tei 7 Lines /t at 


Read From wI-139 ilnm. 


xX Distortion: 


Angle off 
Axis Deg e 
Distortion 
“Sllimeters 


Perpendicularity of Reseau , 
to Optical Axis 0.0004 fO.9F7 uw, 0.0003 [2.25 m. 
¥~ Location of Principal Point: x ty x NM, AM 


y A/.A._™ YMA, me 
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VEHICLE No. | oS = qunanne 


mrssion no. {009 Vw 
CAMERA NOS. 15 Y=-/95 


LENS DATA SUMMARY STELLAR INDEX B:_ D 38/38/3Y 











Stellar Index 
Lens Serial No. lodt& gizo4) 
Reseau Serial No. 34 2, 
Filter Type Alo NE WRATTES 2 
Aperture | FJ.B E45 
Exposure Time 2.0 Sec. . Vi) Sec. 
Operational Focal Length se MM a ae 
Equivalent Focal Length aoe MM ase MM 


Resolution: 














Angle off axis 


Resolution L/MM 

High Contract 
Resolution L/MM 
ow Contrast 


NOTE: Index Resolution of /8 ; 8 Lines/MM AWAR 
Read From SO- [30 Film. 


> Distortion: 


‘Angle off 

Axis Deg. 
Distortion 
Millimeters 


Perpendicularity of Reseau 
to Optical Axis 0. 0004 Lo, 937 In, 0.2.002/2.25 IN. 
= MM x a MM 


+ location of Principal Point X 


2o| 30/35, 
92 
[22 | 77 | 20 |4o} zs) 

























MM bf MM 
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SYSTEM NO. wel 





HORIZON LENS SETTINGS (Viewed from top of vehicle inflight) 


Take Up Horizon 
Exposure Time 


00 Sec. 


Aperture 


F 8.0 


Supply Horizo 


Expesure Time 
1,00 Sec 


Aperture 


| | 
> 


Flight Direction 


Camera No. [EF 


Supply Horizon 
Exposure Time 
Sec. 


Aperture 


Camera No. 153 


| 


Take-Up Horizon 


Exposure Time 
Tae Sec. 


Aperture 


F 6.8 





SYSTEM NUMBER J~-12 
VEHICLE NUMBER 1605 — 
MISSION NUMBER 1009 
PANORAMIC CAMERA NUMBERS 154 AND 155 

STELLAR/INDEX CAMERA NUMBER D56/54/56 


PERFORMANCE ESTIMATE 


CAM PAN SI LAT. TIME ON TUR OUR SOLAR EXPOS. 
SUB PROG NO. FR.FR ON OFF 2D ST NO SEC. SEC UN OFF ON OFF 
LAUNCH 154 80 il 
LAUNCH 155 81 


1889 257 39 47 
1889 


154 106 15 272 257 0741216 
155 105 273 257 O741216 


1 20 154 15 O02 252 249 06 2739 10 3 2135 37 46 6 3.5 3.5 
1 20 155 15 253 250 06 2739 10 3 2135 37 46 46 3.5 3.5 
6 9 1 154 141 20 273 251 0629621 9 & 1784 348 38 46 3.5 3.1 
6 91 155 140 274 252 0629621 9 4 1784 348 37 46 3.5 3.1 
6 9 2 154 70 10 242 231 0630112 9 4 2275 158 46 45 3.1 3.90 
6 92 155 70 243 232 0630112 9 4 2275 158 46 45 3.1 3.1 
7 6 1 154 127 18 257 237 0635328 9 4 2042 294 45 46 3.2 3.0 
7 6 1 155 126 258 238 0635328 9 & 2042 294 44 46 3.2 3.1 
8 71 1546 72 11 272 261 0640532 9 4 1841 179 38 43 3.5 3.3 
8 71155 71 273 262 0640532 9 & 1841 179 38 43 3.5 3.3 
8 72 154 85 12 258 245 06407469 9 4 2058 198 44 46 3.2 3.1 
8 72 155 84 259 246 0640749 9 4 2058 198 44 46 3.2 3.1 
8 7 3 154 37 O05 242 236 0640999 9 4 2308 82 46 46 3.1 3.1 
8 7 3 155 36 243 237 0640999 9 4 2308 82 46 46 3.1 3.1 
9 90 154 12 02 139 143 0644993 94 861 53 -3 -O0 6-5 6.43 
9 90 155 22 138 141 0644993 94 861 53 -4 -2 6.5 6.3 
9 9 1 154 115 16 261 244 0646153 9 & 2022 268 43 46 3.2 3.1 
9 91 155 114 262 244 0646153 9 4 2022 268 43 46 3.2 3.1 
10 6 1 154 31 05 3C2 307 0652533 9 4 2961 8&3 29 26 3.6 3.8 
10 61 155 32l 3Cl 306 0652533 9 4 2961 83 30 26 3.6 3.8 
17 3 1 154 44 06 316 324 O7 4443 9 & 3190 131 24 18 3.8 4.2 
17 #3 1155 44 315 323 07 4443 94 3190 132 25 18 3.8 4.2 
20 3 1 154 46 OF 276 270 0719374 9 4 1804 114 36 40 3.4 3.3 
20 3212 155 46 277 270 0719374 9 4 1804 114 35 40 3.4 3.3 
20 3 2 154 45 06 253 247 O719768 9 4 2177 101 48 49 3.1 3.0 
20 32 155 45 254 247 0719748 94 2177 101 48 49 3.1 3.0 
21 321 154 34 05 255 250 0725175 946 2165 76 47 49 3.1 3.12 
21 31 155 33 255 250 0725175 94 2165 76 47 49 3.1 3.1 
21 3 2 154 156 22 247 223 0725289 9 4 2279 357 49 47 3.1 3.1 
21 3 2 155 155 248 224 0725289 9 4 2279 357 49 47 3.1 3.21 
22 61 154 128 18 269 250 0730384 9 4 1935 303 41 49 3.3 3.1 
22 61 155 128 270: 251 0730384 9 4 1935 303 40 49 3.3 3.1 
23 31 154 43 O7 270 264 0735809 9 4 1920 105 40 44 3.4 3.3 
23 31155 43 271 265 0735809 9 4 1920 105 39 43 344 3.3 
23 3 2 154 37 O05 260 254 0735984 9 4 2096 86 46 48 3.2 3.2 
23 32 155 37 260 255 0735984 9 4 2096 86 45 47 3.2 3.2 
23 3 3 154 50 OF 251 243 0736120 9 4 2232 114 49 50 3.21 3.1 
23 33 155 49 251 244 0736120 9 4 2232 114 48 50 3.2 3.1 
5 1 9 4 3-4 321 

5 l 9 4 324 342 





> 
AFAR SSP 
Wis ELS & 


O2zEBErACKre IO TMMOOW pF 


Vea. 


154 67 10 az aa = ie. 





5 2 ol 
§ 2 155 66 255 245 0741509 9 4 2182 152 47 50 3.1 
30 154 12 01 139 142 0745675 94 909 54 -7 -& 666 
3 0155 12 137 140 0745675 94% 909 54 -8 -5 6.6 
3 1154 49 O7 260 252 0746866 9 4 2100 117 46 48 3.3 
31155 49 261 253 0746866 9 4 2100 117 45 48 3.3 
1 1 154 36 06 233 228 0774477 9 & 2485 84 69 48 3.2 
1 1155 36 234 228 O774477 9 & 2485 84 50 48 3.2 
10 1 154 116 16 266 249 0825670 9 4 2029 271 42 49 3.2 
10 1 155 115 267 250 0825670 9 4 2029 271 42 49 3.2 
10 2 154 100 14 236 221 0826125 9 4 2484 232 50 46 3.1 
10 2 155 100 237 222 0826125 9 4 2484 232 50 46 3.1 
3 1154 70 10 263 253 0831159 9 & 2079 164 44 48 3.2 
3 1155 70 264 254 0831159 9 4 2079 164 43 48 3.2 
3 2154 50 O8 244 237 08314468 9 4 2368 114 50 50 3.1 
3 2 155 50 245 238 0831448 9 & 2368 114 50 50 3.1 
8 1 154 43 06 260 254 0836648 9 4 2130 99 45 48 3.2 
8 1155 43 261 255 0836648 94 2130 939 45 47 3.2 
8 2154 88 12 249 ¢€36 0836815 94 2297 203 49 50 3.1 
8 2 155 87 250 237 0836815 9 & 2297 203 49 50 3.1 
30154 12 02 139 142 0840913 94 958 54 -7 ~4 6.6 
30 155 12 137 141 0840913 94 958 54 -8 -5 666 
3 1154 50 O7 262 254 0842071 94 2115 1L1T 45 48 3.2 
31 155 49 262 255 0842071 9 4 2115 117 44 47 3.3 
3 2 154 50 O7 247 239 0842299 9 4 2343 115 49 50 3.1 
32 155 50. 247 240 0842299 9 4 2343 115 49 50 3.2 
4 1 154 83 12 257 244 0847590 9 4 2197 189 47 50 3.1 
4 1 155 82 257 245 0847590 9 4 2197 189 46 50 3.1 
2 1 154 36 O5 241 236 0875027 9 4 2438 683 50 50 3.1 
21155 36 242 237 0875027 9 4 2438 983 50 50 3.1 
21154 56 08 239 231 0880497 9 4 2469 130 50 49 3.1 
21155 55 240 232 0880497 9 4 2469 130 50 49 3.2 
21154 37 06 172 177 0884977 9 4 1482 113 19 25 4.4 
21155 37 171 177 0884977 9 4 1482 113 18 24 4.3 
2 1 154 37 OS 271 266 09 4483 9 4 1549 90 39 42 3.4 
21 155 37 272 267 09 4483 9 4 1949 90 39 42 3.4 
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ORBITAL TIMER SUBCYCLE NUMBER 

PROGRAM NUMBER 

OPERATION NUMBER 

PAN. CAMERA SERIAL NUMBER (MASTER IS EVEN, SLAVE IS O00) 
EST. NO OF PAN FRAMES, BASED ON COUNTER READINGS INFLITE 
EST. NUMBER OF STELLAR/INCEX FRAMES 

QUADRANT 

EST. LATITUDE OF FIRST FORMAT CENTER IN PASS 

EST. LATITUOE OF LAST FORMAT CENTER IN PASS 

ZULU DATE 

SYSTEM TIME IN SECONDS (GMT) 

FMC PROGRAMMER REFERENCE LEVEL 

FMC PROGRAMMER AMPLITUDE LEVEL 

EST. TIME UP RAMP IN SECONOS TO OPERATE COMMANO 


EST. SECONDS OURATION OF — BETWEEN ON a OFF 
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SOLAR ELEVATION A 


VY ayet 





T ITEM 


. SOLAR ELEVATION AT ITEM I 


e MILLISECONOS EXPOSURE TIME AT ITEM H 
e MILLISECCNDS EXPOSURE TIME AT ITEM I 


FRAMES TO FEET»PAN X 2.645 STELLAR X 0.099, INDEX X 0.198 


NOT 


ORB 
9 
16 
25 
31 
40 


J~ 12 
R= 


TIME 
0 


100 
200 
300 
400 
500 
600 
700 
800 
900 
1000 
11006 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 
2200 
2300 
2400 
2500 
2600 
2700 


ES. 


1) REQUESTED COVERAGE NOT OBTAINED ON REV 6 
TIMER HAD NOT BEEN RESET FOR ORBIT 


2) 


OPERATIONS IN REVS 47448, 


AND 49 SHOW LATITUDES 


DIFFERENT FROM NOMINAL BECAUSE OF RECOVERY RESET 


3) 


If 


RAMP 
0.2925 

PERIOD 
72133 
72-082 
66936 
6 707 
62414 
6-079 
52722 
52360 
5.005 
4.668 
4.355 
4.067 
3-805 
3.571 
3-343 
3-104 
2-902 
2.734 
2-596 
22484 
2.397 
2.330 
2-284 
2-257 
2-248 
2.257 
2.28% 
2-330 


LAST 5 FRAMES OF 49-2 1 WITH B MSN CAPSULE 


J-12 TIME CORRELATION VTS DATA 


COR SYS TM 
45058.100 
84744.257 
457432214 
79956.884 
40982.397 


RATIO OF CLOCK TIME TO SYSTEM TIME=0.99999984 


CLOCK TIME 

358634.201 

398320.352 

445719.306 

479932.975 

527358 .478 

R~ 9 An~ 4 

Az 0.1523 RAMP 
CPS GAV 
0.1402 0.01268 
0.1412 0.01277 
0-2-1442 0.01304 
0.1491 0.01349 
0.1559 0.01410 
0.1645 0.01488 
0.1748 0.01581 
0.1866 0.01688 
0.1998 0.01807 
0.2142 0.01937 
0.2296 0.02077 
0.2459 0.02224 
0.2628 0.02377 
0.2801 0.02533 
0.2991 0.02706 
0.3222 0.02914 
0.3446 0.03117 
0.3658 0.03308 
0.3852 0.03484 
0.4025 0.03641 
0.4173 0.03774 
0-4291 0.03881 
0.4378 0.03959 
0.4430 0.04007 
0.4448 0.04023 
0.4430 0.04007 
0.4378 0.03959 


PERIOD= 4800 





APARET 


apts at 0 


2800 22397 


2900 26484 044025 0.03641 
3000 2.596 0.3852 0.03484 
3100 2.734 0.3658 0.03308 
3200 2.902 0.3446 0.03117 
3300 3.104 0.3222 0.02914 
3400 3.343 6.2991 0.02706 
3500 3.571 0.2801 0.02533 
3600 3.805 0.2628 0.02377 
3700 4.067 042459 0.02224 
3800 4.355 0.2296 0.02¢77 
3900 4.668 0.2142 0.01937 
4000 5.005 C.1998 0.01807 
4100 5.360 0.1866 0.01688 
4200 5.722 0.1748 0.01581 
4300 6.079 0.1645 0.01488 
4400 66414 0.1559 0.01410 
4500 64707 0.1491 0.01349 
4600 6.936 0461442 0.01304 
4700 7.082 0.1412 0.01277 
4800 7.133 0414C2 0.01268 





j= 12 RAMP R-10 A- 3 
R= 0.2795 A= 0.1658 RAMP PERIOD= 4800 
TIME PERIOD CPSs GAV 


0 8.795 0.1137 0.01028 
100 8.712 0.1148 0.01038 
200 8.472 0.1180 0.01068 
300 8.104 0.1234 0.01116 
400 72645 0.1308 0.01183 
500 72135 0.14C2 0.01268 
600 6.2608 0.1513 0.01369 
700 6-090 0.1642 0.01485 
800 5.600 0.1786 0.01615 
900 5-148 C1943 0.01757 

1000 4.738 0.2111 0.01909 
1100 4.371 0.2288 0.02069 
1200 4.046 0.2472 0.02235 
1300 3-760 0.2660 0.02405 
1400 3-488 0.2867 0.02593 
1500 3-207 0.3118 0.02820 
1600 2-974 0.3362 0.03041 
1700 2-784 0.3592 0.03249 
1800 2-629 0.380% 0.03441 
1900 22505 0.3993 0.03611 
2000 2.408 C.4153 0.03756 
2100 22335 0.4282 0.03873 
2200 2-285 0.4376 0.03958 
2300 2-255 0.4434 0.04010 
2400 2-246 C24453 0.04028 
2500 22255 C4434 0.04010 
2600 2-285 0.4376 0.03958 
2700 2-335 0.4282 0.03873 
2800 2-408 0.4153 0.03756 


froree 





3000 
3100 


3200° 


3300 
3400 
3500 
3600 
3700 
3800 
3900 
4000 
4100 
4200 
4300 
4400 
4500 
4600 
4700 
4800 


2.629 
2-784 


2.974. 


3.207 
3.488 
3.760 
4.046 
4.371 
4.738 
5.148 
5.600 
6.090 
6.608 
72135 
7.645 
8.104 
8.472 
8. 7l2 
8.795 





0.3592 0.03249 
“0.3362 0.03041 
0.3118 0.02820 
0.2867 0.02593 
0.2660 0.02405 
0.2472 0.02235 
0.2288 0.02069 
0.2111 0.01909 
0.1943 0.01757 
0.1786 0.01615 
0.1642 0.01485 
0.1513 0.01369 
0.1402 0.01268 
0.1308 0.01283 
0.1234 O-O1116 
0.1180 0.01068 
0.1148 0.01038 
0.1137 0.01028 







